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[57] ABSTRACT 
A torque converter with a clutch mechanism in combi 
nation wherein an axially movable sheave is movable 
toward and away from an opposed ?xed sheave, the 
sheaves accomodating a belt therebetween, the movable 
sheave being movable in accordance with movement of 
a centrifugal speed responsive device adjacent the mov 
able sheave to vary the effective pitch diameter of the 
pair of sheaves having their opposed faces engageable 
by the belt, and in which a clutch mechanism axially 
aligned with and mounted on the torque converter is 
actuatable to move the movable sheave from a non 
driving position wherein the belt is not in driving en 
gagement with the sheaves to a driving position 
wherein the belt is in driving engagement with the 
sheaves, the sheaves being resiliently biased axially 
apart and the clutch mechanism being resiliently biased 
away from the movable sheave. 

20 Claims, 4 Drawing Figures 
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COMBTNED TGRQUE CGNVERTER AND 
CLUTCH 

BACKGROUND OF THE INVENTION 

An object of our invention is to provide an ef?cient 
combination of torque converter and clutch mechanism 
particularly adapted for control of the operation of the 
torque converter. 
Another object is the provision of a compact con 

struction of a torque converter and clutch mechanism 
mounted in axial alignment with each other and 
wherein the clutch mechanism operates on the torque 
converter to change it between non-operative and oper 
ative conditions. 
Another object is the provision of an improved 

torque converter changeable between a non-drivable 
condition and a drivable condition by a clutch mecha 
nism mounted on, and disposed in axial alignment with, 
the torque converter. 
Another object is the provision of an improved com 

bination of torque converter and clutch mechanism 
adapted for mounting on the frame of a vehicle such as 
a motor drivable bicycle or moped. 
Another object is the provision for changing the 

condition of a torque converter to vary it from non 
driving engagement with a belt between the sheaves of 
the converter to driving engagement of both the 
sheaves with the belt. 
A still further object is the provision for an improved 

ef?cient and dependable centrifugal speed reponsive 
device in a torque converter. 

Other objects and a fuller understanding of our inven 
tion may be had by referring to the following descrip 
tion of a preferred form of our invention and claims, 
taken in conjunction with the accompanying drawings 
in which: 
FIG. 1 is a side view of our combined torque con 

verter and clutch mechanism mounted on a frame, as for 
example on a frame of a motor drivable bicycle or 
moped; 
FIG. 2 is an exploded view of our combined torque 

converter and clutch mechanism showing the parts in 
spaced relationship prior to assembly; 
FIG. 3 is an enlarged cross-sectional view of our 

combined torque converter and clutch mechanism 
showing details of construction; and 
FIG. 4 is an enlarge plan view of the improved cen 

trifugal speed responsive device incorporated in our 
combination torque converter and clutch mechanism. 
Our invention relates to torque converters of the 

general kind shown in prior US. Pat. No. 2,612,054; 
No. 2,623,400; No. 2,709,372; No. 2,928,286; and No. 
3,625,079; wherein the effective pulley diameter of a 
pair of mating sheaves accomodating a belt between 
then is varied by a centrifugal speed reponsive device. 
The torque converter made in accordance with our 
invention is an improvement over that shown in those 
patents and over any other known converters. Our 
invention also encompasses a unique combination of a 
clutch mechanism mounted on the converter in axial 
alignment with the converter. 

In FIG. 1 of our drawings there is shown our im 
proved torque converter and clutch mounted upon a 
frame of a vehicle such as a moped or motor driven 
bicycle. Only a supporting portion of the frame is illus 
trated. The housing of the torque converter designated 
by the reference character 11 has a motor or engine 12 
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mounted thereon so that both of the converter housing 
and motor move together. The housing 11 has two 
spaced connecting mounting portions, which are con 
nected to a bracket 38, which bracket 38 in turn, is 
pivotally mounted by a pivotal connection 41 to a part 
of the frame 43. 
The pivotal connection 41 provides that the com 

bined torque converter housing 11 and engine 12 may 
swing in an are about the axis of the pivotal connection 
41. The weight of the converter and engine tends to 
swing the converter and engine downwardly. A long 
expansion spring 42 is connected at one end to the upper 
end portion of the bracket 38 and at the other end to the 
frame 43 as seen in FIG. 1. The bias of the spring 42 is 
such as to oppose the downward thrust by force of 
gravity on the converter and engine as they tend to 
swing in an are about pivot connection 41. 
As better seen in FIGS. 2 and 3, which is a cross-sec 

tional view, the converter housing 11 is in axial align 
ment with an engine shaft 13. This engine shaft 13 is so 
connected to the engine as to be rotated by the engine 
and also to crank the engine upon rotation of the shaft 
13 through external means. The disposition of the con 
verter and associated parts is best shown in the detailed 
view of FIG. 3 and the exploded view of FIG. 2. 

Splined to the free or outer end of the engine shaft 13 
is a converter shaft 14 so that both converter shaft 14 
and engine shaft 13 rotate together. Mounted upon the 
converter shaft 14, is a hub 15 which may slide axially 
along the converter shaft 14, but is so splined therewith 
that the hub 15 and the converter shaft 14 rotate to 
gether. The hub 15 has a flange 15A that its one end is 
better seen in FIG. 3. The thickness of this ?ange 15A 
determines the permissable extent of axial travel of the 
hub 15 along the converter shaft 14. By adding to the 
thickness of the flange 15A or by adding annular wash 
ers so as to effectively thicken the flange 15A, the limits 
of the axial movement of hub 15 may be extended and 
?xed. 

Splined to the converter shaft 14 is a ?xed sheave 16. 
The ?xed sheave 16 rotates with the converter shaft 14 
and is also secured so that it does not axially move along 
the converter shaft 14. It is to be noted that the ?xed 
sheave 16 has a central recess 17 formed therein as 
shown in FIG. 3. A compression spring 18 is disposed 
within the recess 17 and around the converter shaft 14. 
The spring 18 is in a spiral form so that its smaller end 
abuts the flange 15A and the larger end abuts the ?xed 
sheave 16. The bias of the spring 18 is such as to resil 
iently urge the hub 15 away from the ?xed sheave 16. 
A movable sheave 19 carried on a central hub portion 

20 secured thereto is mounted upon the hub 15 so that 
the movable sheave 19 rotates with the hub 15 through 
a splined interconnection between the central hub por 
tion 20 and the hub 15. The movable sheave 19 mounted 
on central hub portion 20 and hub 15 are movable axi 
ally toward and away from the ?xed sheave 16. In the 
non-driving condition of the converter the movable 
sheave 19 is in the position shown in solid lines in FIG. 
3. In one of the driving conditions of a converter, the 
movable sheave 19 is in the position shown in broken 
lines in FIG. 3. 
An endless belt 22 is reeved around the pair of 

sheaves 16 and 19 so as to be disposed between the 
opposed faces of two sheaves. The other bight of the 
endless belt 22 is reeved around a pulley 44 which is 
carried by a bearing mounting assembly 45 on the frame 
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43. As seen in FIG. 3, the non-driving condition of the 
converter, the belt 22 is somewhat spaced from the 
movable sheave 19 so as to be out of the engagement 
therewith. To facilitate the revolving of the belt 22 
while in this non-driving condition, there is provided a 
needle bearing assembly 21. This needle bearing assem 
bly 21 permits the easy running of the belt freely be 
tween the sheaves when the movable sheave 19 is in its 
retracted position illustrated in solid lines of FIG. 3. 
A concave plate member 26 is mounted on the outer 

free end of the converter shaft 14. The plate 26 has a 
non-round opening 26A, which inter?ts with the non 
round end 14A of the converter shaft 14, whereby the 
plate 26 rotates with the converter shaft 14 and the parts 
carried thereby. A nut 31 associated with a washer 
adjacent thereto presses against the plate 26 and holds 
all of the parts carried by the converter shaft 14 to 
gether. 

It is to be noted that between the concave plate 26 
and movable sheave 19 there is an annular space. This 
annular space is relatively wide near the axis of the 
converter and is relatively narrow at a radial distance 
outwardly as the parts are shown in solid lines in FIG. 
3. 
Disposed within this annular space between plate 26 

and sheave 19, is a centrifugal speed reponsive device, 
which is shown in greater detail in the enlarged view of 
FIG. 4. This speed responsive device is made up of ?ve 
weights 23 joined together at their opposite ends by ?ve 
extension springs 24. The opposite ends of each spring 
24 are flattened to form flat loops 24A. A cross-pin 25 
inserted through each weight 23 extends through mat 
ing ?at loops 24A of the springs 24. The pins 25 are in 
a press ?t in the weights 23, and thus the ends of the 
springs are anchored within a weight 23. 

It is to be noted that each weight has a bore or central 
opening extending therethrough for accomodating the 
springs 24. There is also to be noted that each weight 23 
is somewhat “barrel-shaped” so as to be bulged interme 
diate the ends of the weight. 

This speed responsive device is mounted within the 
annular space and in a rest position is disposed inwardly 
in an annular space next to the central hub portion 20. 
Under high speed conditions centrifugal force causes 
the weights 23 to move radially outward in the annular 
space. The springs permit the weights 23 to move radi 
ally outward. In one of the positions of the weights 23, 
as they move outward under the influence of centrifugal 
force, they are in the position of shown broken lines in 
FIG. 3. 
As the weights move radially outward, they press 

against the movable sheave 19 and move it axially 
toward the ?xed sheave. For example, upon the weights 
23 moving to the position shown by broken lines in 
FIG. 3, the movable sheave 19 has moved to the posi 
tion shown in broken lines in FIG. 3. Also, when in this 
position of the movable sheave, the belt 22 has been 
moved radially outward between the opposed faces of 
the two sheaves to the position of the belt shown in 
broken lines in FIG. 3. 
Of course, the weights 23 may be in varied positions 

between that shown in solid lines and that shown in 
broken lines in FIG. 3, this depending on the speed of 
rotation and hence the degree of centrifugal force. Also, 
the movable sheave may be in varied positions between 
that shown in solid lines of FIG. 3 and that shown in 
broken lines of FIG. 3, which variation in position de 
pends upon the variation in the position of the weights 
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4 
23. Further, as a consequence of the varying positions of 
the weights 23 in accordance with the centrifugal force 
imparted thereon, the belt 22 may vary between its 
position shown in solid lines in FIG. 3 and its position 
shown in broken lines of FIG. 3. In short, the weights 
23, movable sheave 19, and the belt 22 are movable 
through a number of positions intermediate the extreme 
positions illustrated in FIG. 3. 
A clutch disk 28 is mounted at the free or outer end 

of the assembly making up the converter. A compres 
sion spring 27 is positioned between the plate member 
26 and the clutch disk 28, so as to resiliently urge the 
clutch disk 28 away from the plate member 26 and 
axially away from the hub 15 and from the sheave 19. 
The spring 27 is in spiral form and the larger end dis 
posed around the nut 31 abuts against the plate 26. The 
smaller end of the sprial spring 27 abuts against the 
clutch disk 28 near the central part thereof. This clutch 
disk 28 has a central opening 28A formed therein, and in 
this central opening 28A, there is ?xedly mounted a 
steel ball 29. The mounting is such that pressure against 
the ball 29 from forwardly of the clutch disk 28, that is 
from the left side seen in FIG. 3, moves the clutch disk 
28 in a axial direction against the bias of spring 27 
toward the plate member 26 and the converter shaft 14. 
The clutch disk 28 has three equidistantly spaced 

slots 28B formed therein near its periphery. The plate 
member 26 has three equally spaced ?ngers 26B which 
correspond with the spacing of the three slots 28B. 
Each ?nger 26B is inserted through a respective slot 
28B. A spring retainer ring 30, made up of three seg 
ments, holds the clutch disk 28 to the plate member 26 
by means of the ends of the spring segments going 
through holes in the ?ngers 26B. The resiliency of the 
spring 30 is such as to hold the spring to the respective 
?ngers and hence to interlock the clutch disk 28 to the 
plate member 26 adjacent their respective peripheries. 
A resilient actuating member 32, preferably of spring 

steel, in the form shown in the drawings has an end 
portion 32B anchored by bolts to a side of the converter 
housing 11. This actuating member 32 as seen in the 
drawings extends forwardly and transversely across the 
front of the clutch disk 28. The actuating member 32 has 
an abutting portion 32A which is in alignment to engage 
the ball 29 carried by, and movable with, the clutch disk 
28. The resiliency of the actuating member 32 is such 
that the abutting portion 32A is biased away from the 
ball 29. However, by swinging the actuating member 32 
against the ball 29 the clutch 28 is moved in an axial 
direction against the bias of member 32 toward the nut 
31 at the end of the converter shaft 14. 
To move and swing the actuating member 32 against 

its bias, a ?exible cable 34 is connected by means of 
cable connection 33 to the free end 320 of the actuating 
member 32. The ?exible cable 34 is movable axially by 
sliding through a sheath 35 upon the pulling of cable 34 
to the right as seen in FIG. 3. The free end 32C of the 
actuating member 32 is swung so as to press the abutting 
portion 32 against the ball 29 in opposition to the bias of 
the spring 27. The cable 34 leads to a lever handle (not 
shown) or other manipulating means mounted upon the 
frame of the vehicle carrying the converter assembly. 
To protect and enclose the contents of the converter 

housing 11, a cup-shaped casing 36 is mounted upon the 
free end and open end of housing 11. The casing 36 is 
held by a snap action by a close ?t of the outer lips or 
end wall of the casing 36 with the outer end of the 

> housing 11. 
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The pulley 44, around which the belt 22 is reeved, is 
mounted upon a bearing mounting assembly 45 carried 
by the frame 43. The pulley 44 is adapted to be engaged 
with a rotor (not shown) manually driven by the pedals 
(not shown) activiated by the operator of the vehicle 
such as a moped or motorized bicycle. 

It is to be noted that spring 42 not only opposes the 
downward thrust by force of gravity on the converter 
as it tends to swing in an are about pivot connection 41, 
but the spring 42 also maintains tension on the belt 22 in 
all positions of the converter (as in high, low, and inter 
mediate speeds). The resilient force of spring 42 and the 
resilient force of springs 24 of the speed responsive 
device are in balanced opposition. 

In FIG. 1 the point B identi?es the position of the axis 
of the converter when the parts are in a high speed 
condition, that is when the belt 22 is moved radially 
outward between the opposed faces of the sheaves, 
(such as shown in broken lines in FIG. 3). Point A 
identi?es the position of the axis of the converter while 
in slow speed condition with the belt moved radially 
inward, (such as to the position shown in the solid lines 
in FIG. 3). The sheaves and other parts carried upon the 
hub 15 of the converter move correspondly toward and 
away from the pulley 44 as the axis shifts between point 
A to point B. 

It is noted that in the non-driving condition of the 
converter (as shown in solid lines in FIG. 3), the belt 22 
freely rolls on needle bearing assembly 21, and is not in 
engagement with the opposed faces of the two sheaves 
and hence the converter is not then drivingly connected 
through the belt 22 with the pulley 44. In this condition 
the engine 12 may rotate the shaft 13 and converter 
assembly but the pulley 44 is not revolved and the vehi 
cle is not driven by the engine 12. If the engine 12 is not 
operating and it is desired to start or crank the engine 
12, then the actuating member 32 is moved by cable 34 
so that to move the clutch disk 28 against the sheave 19 
which thereupon becomes pressed against the belt 22. 
The belt 22 upon being pressed by sheave 19 against 
sheave 16 is in driving interengagement therewith upon 
manual rotation of pulley 44, such as by the operator 
pedalling to turn a rotor interengaged with pulley 44, 
the engine is cranked to start the same. Thus, the clutch 
disk 28 is used only for starting the engine by manual 
rotation (such as by pedalling) and by moving the 
clutch disk axially against the movable sheave long 
enough to initiate engagement of belt and sheaves. 
Upon the speed of the converter assembly increasing 

the weights 23 axially move the sheave 19 toward the 
?xed sheave 16 and this causes the belt 22 to move 
radially outward between the sheaves. This is because 
of the well-known manner of a “V” being moved out 
wardly in the v-shaped space between sheaves in a 
torque converter. Depending upon the rotative speed of 
the assembly mounted on the shaft 13, the weights 23 
move the sheave 19 a corresponding distance. Varying 
degrees of speed are thus obtainable. The thickness of 
the flange 15A or of any washer addition thereto to 
increase its effective thickness determines the degree to 
which the hub 15 and the movable sheave 19 carried 
thereby may move toward the ?xed sheave 16 and 
hence the degree to which the belt 22 may move out 
wardly between the sheaves. 
Once the engine is started and operating, the cable 34 

may be released and the actuating member 32 allowed 
to move back by force of spring 27. While the parts are 
revolving the weights 23 by centrifugal force tends to 
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move outwardly and to keep the movable sheave 19 in 
?rm engagement with the belt 22. This provides the 
desired driving interconnection between the torque 
converter and the pulley of the moped. As stated, the 
faster the converter rotates, the more the weights 23 
move outwardly, the more the belt 22 moves out 
wardly, and the faster the pulley is rotated. At all non 
driving or idling positions the belt 22 remains in engage 
ment with needle bearing assembly 21 which rolls 
around the hub 20. 

This combination provides a unique arrangement for 
starting an engine through clutching a torque con 
verter, mounted on, and connected to, the engine shaft. 
Although this invention has been described in its 

preferred form with a certain degree of particularity, it 
is understood that the present disclosure of the pre 
ferred form had been made only by way of example and 
that numerous changes in the details of construction and 
the combination and arrangement of parts may be re 
sorted to without departing from the spirit and the 
scope of the invention as hereinafter claimed. 
What is claimed is: 
1. In a variable speed torque converter having a hous 

ing and a ?xed sheave and an axially opposed movable 
sheave in the housing, said sheaves being non—rotatively 
mounted on a converter shaft interengaged with a 
motor shaft for rotation of the shafts together, said 
movable sheave being resiliently biased axially away 
from said ?xed sheave, an endless belt reeved about said 
pair of sheaves for engagement with opposed faces of 
said sheaves, the belt being reeved about a pulley for 
driving interengagement of said belt and pulley, the said 
motor and converter being mounted to maintain tension 
on said belt, the motor and converter being resiliently 
biased toward said pulley to yield to said tension, the 
combination of a plate member in axial alignment with 
said converter shaft and engaged therewith for rotation 
with said converter shaft and said sheaves, said plate 
member and movable sheave having opposed faces 
de?ning an annular space therebetween concentric with 
said converter shaft, a spring-biased weight assembly in 
circular form disposed in said annular space and con 
centric with said converter shaft, said spring-biased 
weight assembly including a plurality of substantially 
equidistantly spaced weights distributed about said cir 
cular .form and resilient means connecting said weights, 
said resilient means biasing said weights radially in 
wardly in said annular space, said weights under centrif 
ugal force imparted thereto upon rotating of said 
sheaves and converter shaft being urged radially out 
wardly in said annular space in oppositions to said resil 
ient means, the opposed faces de?ning said annular 
space being so disposed relative to each other that radial 
outward movement of said weights against said op 
posed faces forces said movable sheave toward said 
?xed sheave, a clutch disk in axial alignment with said 
converter shaft and said sheaves, said clutch disk facing, 
for interengagement with, said movable sheave to force 
said movable sheave axially toward said ?xed sheave 
and into engagement with said belt between the 
sheaves, said clutch disk being resiliently biased axially 
away from said ?xed sheave, said clutch disk having a 
centrally located engaging portion on a side thereof, an 
actuating member carried by said housing and extend 
ing diagonally across said clutch disk and movable 
toward and away from said clutch disk, said actuating 
member having an abutting portion disposed substan 
tially in alignment with said engaging portion of said 
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clutch disk in position to abut the said engaging portion 
of the clutch disk upon movement of the actuating 
member toward said clutch disk, said actuating member 
being resiliently biased away from said clutch disk to 
urge said abutting portion of the actuating member 
away from said engaging portion of the clutch disk, and 
connecting means connected to said actuating member 
to move the actuating member against the resilient bias 
imparted thereto toward the clutch disk and to cause 
the engaging portion of the clutch disk to press the 
clutch disk axially toward and against the movable 
sheave to move the same toward the ?xed sheave, the 
spacing between the movable and ?xed sheaves being 
such that in the non-driving position of the converter 
the movable sheave is out of engagement with the belt, 
that in low-speed position the movable sheave engages 
the belt and the belt and sheaves revolve about the axis 
of the converter, and that in higher-speed positions the 
movable sheave is moved axially toward the ?xed 
sheave by the weights of the spring-biased weight as 
sembly under centrifugal force moving radially out 
ward in said annular space, the arrangement providing 
for clutching operation of the torque converter into and 
out of driving positions and the determination of the 
driving speed upon the axial spacing of the sheaves 
relative to each other under the action of the said 
spring-weight assembly in said annular space. 

2. The combination claimed in claim 1 and in which 
said clutch disk and movable sheave interengage about 
the peripheral region of the clutch disk and movable 
sheave, and the plate member is carried by the con 
verter shaft. 

3. The combination claimed in claim 1 and in which 
the movable sheave is carried by a hub member jour 
nalled on the converter shaft, the hub member being 
axially movable relative to said ?xed sheave, said hub 
member being telescopically interengageable with said 
?xed sheave and accomodating a spring therebetween 
for resiliently urging the movable sheave away from 
said ?xed sheave, said hub member carrying roller bear 
ings on its outer circumferential portion adapted to 
provide bearing engagement with a belt between said 
sheaves while disposed in non-driving position. 

4. The combination of a torque converter and a 
clutch structure, the converter having a ?xed sheave 
and a movable sheave journalled on a converter shaft 
and disposed to accommodate a driving belt between 
the sheaves for driving interengagement with the belt, 
said movable sheave being resiliently biased away from 
said ?xed sheave, the movable sheave being movable 
away from the ?xed sheave to a non-driving position to 
where the movable sheave does not press the said belt 
against the ?xed sheave to permit revolving of the belt 
between the sheaves in non-driving engagement with 
the sheaves, the movable sheave being movable to a 
low-speed driving position to where the belt is pressed 
by the movable sheave against the ?xed sheave to pro 
vide driving interengagement of the belt with said 
sheaves, the belt in the low-speed driving position of the 
sheaves being disposed radially inward toward the axis 
of the converter, the movable sheave, in response to 
centrifugal-force responsive means, being movable to 
higher-speed driving positions to where the belt is con 
tinued to be pressed by the movable sheave against the 
?xed sheave to provide continued driving interengage 
ment of the belt with the sheaves, the belt in such high 
er-speed driving positions being disposed radially out 
ward away from the axis of the converter greater radial 
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8 
distance than the positions of the belt in said low-speed 
driving positions of the sheaves, a clutch member in 
axial alignment with said movable sheave, said clutch 
member being movable independently of said centrifu 
gal-force responsive means and being in position to 
engage said movable sheave for pressing the clutch 
member positively against the movable sheave to move 
the movable sheave directly to said low-speed driving 
position independently of any movement of the mov 
able sheave by said centifugal-force responsive means, 
and an actuating member carried by the converter and 
positioned to engage and move said clutch member 
against the resilient bias thereof against the clutch mem 
ber for actuating the clutch member. 

5. The combination claimed in claim 4 and including 
connecting means connected to said actuating member 
providing for actuation of the actuating member from a 
distant location, and interengagement means at a loca 
tion centrally disposed of the clutch member for provid 
ing local interengagement between clutch member and 
actuating member at said location. 

6. The combination claimed in claim 4 and including 
means for permitting said converter to move relative to 
a pulley for maintaining driving tension on the belt 
reeved about said converter and said pulley, and means 
mounting the clutch structure to the converter so that 
said clutch structure moves with said converter relative 
to the pulley. 

7. The combination of a torque converter having 
sheaves mounted on a shaft arranged for changing the 
ratio of driving speeds of a belt positioned between the 
sheaves by movement of one of the sheaves axially 
relative to the other sheave, the movable of said sheaves 
relative to the other of said sheaves being movably 
responsive to action of centrifugal-force responsive 
means mounted in said converter, and a clutch structure 
mounted on the shaft in axial alignment with the 
sheaves and movable axially thereof prior to movement 
of the said movable sheave in response to action of said 
centrifugal-force responsive means for positively press 
ing the movable of said sheaves into a driving position 
for driving interengagement with the belt indepen 
dently of any movement of the movable sheave by the 
centrifugal-force responsive means, the said clutch 
structure being biased in an axial direction away from 
the movable of said sheaves. 

8. The combination claimed in claim 7 and in which 
said clutch structure has an engaging portion disposed 
at a location axially of the clutch structure, and includ 
ing an actuating member carried by the converter bi 
ased away from the clutch structure and positioned to 
engage and press the engaging portion of the clutch 
structure to move the clutch structure against the mov 
able of the sheaves upon movement of the actuating 
member against the bias thereof. 

9. The combination claimed in claim 7 and including 
?rst resilient means for biasing the movable of the 
sheaves axially away from the other of said sheaves, 
second resilient means for biasing said clutch structure 
axially away from the said movable of the sheaves, and 
third resilient means for biasing said actuating member 
axially away from the said movable of the sheaves. 

10. In a torque converter having a shaft, a ?xed 
sheave, an axially movable sheave, a belt between said 
sheaves for driving interengagement therewith, and a 
plate member axially disposed relative to the movable 
sheave, the sheaves and plate member being mounted 
on a shaft, the plate member being mounted in ?xed 
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axial position on the shaft, the plate member and mov 
able sheave between them de?ning an annular space 
concentric with the shaft, the annular space progres 
sively decreasing radially outward of the shaft, and a 
weight and spring assembly positioned in said annular 
space and disposed relative to said plate member and 
movable sheave to cause the movable sheave to move 
axially toward the ?xed sheave by the weight and 
spring assembly being moved radially outward in said 
annular space under centrifugal force upon revolving 
about the axis of said shaft, the improvement of a clutch 
disk mounted on said shaft in axial alignment with said 
movable sheave, said clutch disk being movable axially 
of the shaft independently of movement of the movable 
sheave by the weight and spring assembly, said clutch 
disk being resiliently biased in an axial direction away 
from said movable sheave, said clutch disk and said 
movable sheave having interengageable portions dis 
posed to provide for moving the movable disk toward 
the ?xed sheave upon movement of the clutch disk in 
opposition to the resilient bias thereof in an axial direc 
tion toward the ?xed sheave, and an actuating member 
carried by the converter and resiliently biased in an 
axial direction away from the ?xed sheave, the actuat 
ing member being adapted to engage said clutch disk 
upon movement of the actuating member against the 
clutch disk in an axial direction toward the ?xed sheave, 
the movement of the clutch disk by the actuating mem 
ber in an axial direction toward the ?xed sheave press 
ing the movable sheave against the belt between the 
sheaves for driving the interengagement with both 
sheaves. 

11. The improvement claimed in claim 10, in which 
said clutch disk has a centrally located engaging portion 
on a side thereof away from said movable sheave, and in 
which said actuating member has an abutting portion 
disposed to face said engaging portion of the clutch disk 
in axial alignment with said axis, the movement of the 
actuating member toward the ?xed sheave causing the 
abutting portion of the actuating member to engage the 
engaging portion of the clutch disk and the movement 
of the clutch disk toward the movable sheave to press it 
toward the ?xed sheave against the belt. 

12. The improvement claimed in claim 10 and in 
which said interengageable positions are disposed 
around the peripheral portions of the clutch disk and 
movable sheave and in a cylindrical phantum radially 
outward of said plate member to clear the plate mem 
ber. 

13. The improvement claimed in claim 10, and includ 
ing connecting means connected to the actuating mem 
ber for moving the actuating member in opposition to 
the resilient bias thereof from a distant location. 

314. The improvement claimed in claim 10, and in 
which the interengaging portion of the clutch disk is in 
the form of a protruding part centrally carried by the 
clutch disk, and in which the interengaging portion of 
the actuating member is an off-set portion of the actuat 
ing member facing the protruding part of the clutch 
disk to engage and press against the protruding part of 
the clutch disk upon movement of the actuating mem 
ber in an axial direction toward the ?xed sheave. 

15. The combination of a torque converter and a 
clutch mechanism, the torque converter having a ?xed 
sheave and an axially movable sheave mounted on a 
shaft and a belt between the sheaves for driving interen 
gagement between the sheaves and belt, the converter 
including centrifugal-force responsive means positioned 
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it) 
to move the said axially movable sheave, the clutch 
mechanism having a clutch disk carried by the con 
verter in axial alignment with the converter, the clutch 
disk being resiliently biased in an axial direction away 
from the ?xed sheave and being movable, indepen 
dently of said centrifugal-force responsive means, 
against said resilient bias toward the ?xed sheave and 
positively against the movable sheave to press the mov 
able sheave against a belt between the sheaves for driv 
ing interengagement of the belt and sheaves indepen 
dently of any movement of the movable sheave by the 
centrifugal-force responsive means. 

16. The combination claimed in claim 15 in which the 
movable sheave of the converter is movable in an axial 
direction toward the ?xed sheave by centrifugal-force 
responsive means, and in which the clutch disk permits 
the movable sheave to move axially away from the ?xed 
sheave to a location where there is no driving interen 
gagement with the belt, and the centrifugal-force re 
sponsive means, after the driving interengagement of 
the sheaves with the belt, moves the movable sheave 
suf?ciently to force the belt radially outward between 
the sheaves, and in which the clutch disk, independently 
of any movement of the movable sheave by said cen 
trifugal-force responsive means, positively presses the 
movable sheave toward the ?xed sheave into driving 
engagement with said belt for initiating movement of 
said belt. 

17. The combination of a torque converter in which a 
belt is disposed between a ?xed sheave and a movable 
sheave mounted on a shaft, the movable sheave being 
axially movable relative to the ?xed sheave from a non 
driving position retracted from the ?xed sheave out of 
interengagement with said belt and being axially mov 
able relative to the ?xed sheave to a driving position in 
interengagement with said belt for providing interen 
gagement of belt and both sheaves, said torque con 
verter including centrifugal-force responsive means 
positioned to axially move said movable sheave, and a 
clutch mechanism having a clutch disk axially aligned 
with the movable sheave and resiliently biased away 
from the movable sheave, the clutch disk and facing the 
movable sheave to engage the movable sheave upon 
axial movement of the clutch disk in opposition to the 
resilient bias thereof toward and against the movable 
sheave, said clutch disk being axially movable indepen 
dently of the movement of the movable sheave by said 
centrifugal-force responsive means, said clutch disk 
being resiliently biased in an axial direction away from 
said movable sheave, said clutch disk being movable 
against the movable sheave to positively move the mov 
able sheave toward the ?xed sheave independently of 
any movement of the same by the centrifugal-force 
responsive means, the clutch mechanism including an 
actuating member carried by the converter and resil 
iently biased in an axial direction away from said clutch 
disk, movement of the actuating member in opposition 
to the resilient bias thereof against the clutch disk press 
ing the movable sheave in opposition to the resilient bias 
thereof in an axial direction against the movable sheave 
for moving the movable sheave from said non-driving 
position. 

18. In a torque converter having a ?rst sheave mov 
able axially toward and away from a second sheave, the 
sheaves accomodating a belt therebetween, the con 
verter having an annular space adjacent and concentric 
with the said ?rst sheave, and centrifugal-force respon 
sive means disposed in said annular space for axially 
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moving the said ?rst sheave in accordance with the 
rotative speed of the converter, the improvement in said 
centrifugal-force responsive means of a plurality of 
separate uniform weights joined together with expan 
sion coil springs, said weights being separated and equi 
distantly spaced apart by said springs, each of said 
weights being of general barrel shape, round in cross 
section and outwardly bulged in a curve between its 
axial ends, each of said weights having a central open 
ing extending axially therethrough and a transverse 
opening extending therethrough from side to side and 
transversing said central opening, said springs having 
their opposite end portions protruding into a central 
opening of a said each weight, and anchoring means in 
each said transverse opening and carried by each 
weight and anchoring a spring end portion in the cen 
tral opening of a weight, the weights and springs alter 20 
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12 
nating with each other and disposed in the form of a 
ring. 

19. The improvement as claimed in claim 18 and in 
which each spring has formed at its opposite ends a loop 
disposed in a plane at right angles to a transverse plane 
through the coils of the springs, and in which the an 
choring means in each weight comprises a pin extending 
through the transverse opening of the said each weight 
and through the said loops of the two springs extended 
toward each other into the central opening from the 
opposite ends of the weight. 

20. The improvement as claimed in claim 19 and in 
which said loops of the two springs extended into the 
central opening of a said weight are disposed parallel 
and besides each other, and the said pin extended 
through and engages the two loops on the the opposite 
sides of the central opening, and in which the central 
opening has a cylindrical bore intermediate its ends and 
a conical lead at the opposite ends of cylindrical bore. 

* * * * * 


